液固两相射流冲击磨损的数值计算与实验研究 by 赵彦琳 et al.
? 49?? 5??   ?        ?   ? ? ?    ?  ? ??????(?????) ?    ?      ? ?  ? ? ? ?  ?  Vol.49? No. 5  






??? 1???? 2???? 2, 3??? 1, 2 
 
(1. ??????(??) ?????????????????????????????? 
???102249; 
2. ???? ??????? ???361005? 










??????TK121        ??????A         ?????1672−7207(2018)05−1289−08 
 
Numerical and experimental investigation of  
erosion by liquid-solid impinging jet 
 
ZHAO Yanlin1, ZENG Zihua2, GE Shaoheng2, 3, YAO Jun1, 2 
 
(1. Beijing Key Laboratory of Process Fluid Filtration and Separation,  
College of Mechanical and Transportation Engineering, China University of Petroleum, Beijing 102249, China; 
2. College of Energy, Xiamen University, Xiamen 361005, China; 
3. Jiangsu Urban and Rural Construction College, Changzhou 213147, China) 
 
Abstract: Both experimental and numerical method were applied to investigate the erosion wear behaviour of 
liquid-solid two-phase jet on stainless steel, the average wear rates of samples under conditions of different mass fractions 
and particle sizes were analyzed, and the wear rates at different jet velocities were predicted based on the numerical 
simulation, and finally the relationship model of erosion wear rate with jet velocity was established. The results show that 
the numerical simulations of single-phase flow field agree well with those of the experiments. The mean velocities of 
impinging jet have similar trends at various radial distances from the core region. The axial velocity near the wall 
decreases sharply, which causes the increase of Reynolds shear stress. However, apart from the wall, the normal velocity 
increases gradually as well as the fluctuation velocity, which causes the increase of Reynolds stress. Apart from the wall  
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sequentially, Reynolds stress decreases gradually to zero. A stagnation region is found right below the impinging jet, 
where pressure is higher than that in other areas. The downstream scour wear rate first increases and then decreases 
slightly, while the erosion rate for upstream decreases significantly. The microcosmic test on the surface of the 
experimental sample verifies the correctness of the erosion rate distribution in different regions. 
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Fig. 2  Computational domain and boundary conditions 
3.1.2  ???? 
? 3???????????????????
? u′(????????? vb??????)????
????????? r/D? 0.5?1.0? 2.5 (r???
???????)??? 3????????????
??????????????? r/D ? 0.5 ???
???????????????????????
???????????????????? r/D ?




r/D?(a) 0.5?(b) 1.0?(c) 2.5 
? 3  ??????????????????????
?? 
Fig. 3  Comparisons of radial fluctuation velocity of 
impingement jet with experimental results at different radial 
distances 
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Fig. 4  Comparisons of axial fluctuation velocity of 
impingement jet with experimental results at different radial 
distances 
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Fig. 5  Contours for velocity and pressure of flowfield 
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Table 1  Values of Aη in Eq.(10) 
A1 A2 A3 A4 A5 
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Fig. 6  Variation of sample wear rate 
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Fig. 7  Comparison of erosion rate distribution in sample central line scour 
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Fig. 8   Relationship between average wear rate and jet 
velocity 
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